Metal-organic framework films were electrodeposited on 0.125 mm thick cobalt foil (99.9 %, Goodfellow) and 0.05 mm thick stainless steel foil (M-Tech). The respective electrolyte solutions were 
NaNO3. At 0.5 V vs. MSE, Co foils were anodically dissolved for 1 h at room temperature. The colour of the electrolyte solution became pink indicating that a significant amount of the produced Co 2+ cations was not incorporated into the metal-organic coating.
Several other procedures were conducted to develop the synthesis protocol for Co-BTC films suitable for thermolysis to electrochemical active coatings. Parameters of those which are relevant to the discussion are summarised in ESI- Table 1 .
ESI- Table 1 . Selection of further experimental parameters evaluated to develop an electrochemical coating procedure to obtain high-quality Co-BTC framework films. 
Electrolyte

Electrochemical Co-BTC powder synthesis
The electrochemical synthesis of Co-BTC as powder was performed galvanostatically (0.065 A) under stirring for 4 h at room temperature in two electrode configuration with a platinum counter electrode.
A Co foil was applied as working electrode, of which 2.3 x 2.8 cm 2 (each side) were exposed to the electrolyte (60 ml) containing 0. 
Thermolyses of metal-organic films and powders
To convert electrochemically deposited metal-organic films to metal oxide/carbon hybrid films, they were thermally treated with a tube furnace under argon atmosphere (flow rate = 0.2 ln min -1 ). Coated
Co foils were heated up to 800 °C within 3 h and kept at this temperature for 1 h. After cooling down to room temperature, the coated foils were returned to air. Steel foils with Mn/Mn-BTC bilayered coatings were thermolysed at 500 °C for 1 h applying a heating rate of 300 K h 
Determination of electrochemical capacitance and capacity values
In general, there are two ways to define the term capacitance in an electrochemical context: integrally or differentially. The quantity integral capacitance Cint accounts commonly for the analogy of the electrochemical double layer of an electrode and a plate capacitor. It describes the electrochemical capacitance according to equation (1) as sum of accumulated excess charges at the solution interface in relation to the potential difference ΔE of the electrode and the solution (Galvani potential). 2, 3 The charge Q is equivalent to the integral amount of current passed into the double layer electrode over time.
The process of charging (and discharging) can also be expressed with a differential coefficient referred to as differential capacitance Cdif. It is often a more suitable quantity to describe electrochemically capacitive systems as the change of the charge corresponding to a certain change of the potential may depend on the initial potential.
As shown in equation (3), the values of the differential and the integral capacitance of an electrode are equal only if the differential capacitance is independent of the potential.
The current transients in ESI-scheme 1 demonstrate the significance of this issue for cyclic voltammetry characterisation of electrochemical capacitor electrodes. In the ideal case, when the current is constant over the whole potential range, the differential capacitance at any potential equals the integral capacitance over the whole potential range. If the current varies with respect to the potential, the value of an integral capacitance calculated for the whole measured potential range overestimates the actual (differential) capacitance in the plateau region of constant current and underestimates it in the peak region.
ESI-Scheme 1. Potential (E) -time (t) transients and current density (i) transients of cyclic voltammetry measurements with electrochemical capacitive electrodes.
Besides electrochemical double layer capacitance which is based on electrostatic charge separation, capacitive behaviour may arise due to fast, reversible faradaic processes occuring at the electrode surface. They cause a reaction quantity whose derivative with respect to the potential has the dimension of a capacitance. This quantity is termed pseudocapacitance. For example, such a pseudocapacitance can be deduced for electrochemical redox processes from the Nernst equation. 5 The differential capacitance Cdif of an electrode material in relation to the electrode potential can be determined by cyclic voltammetry in a three electrode configuration considering relationship (4).
There I is the current, Q the charge, t the time and E the electrode potential. 3, 4 As demonstrated by equation (5), values of differential capacitances cdif for Co-BTC-derived materials were calculated from measurements with different scan rates ν evaluating the current densities i at different potentials. The respective potentials are the peak potential of the Co (II) /Co (III) transition, -0.115 V vs. MSE (within the range where a current plateau was observed) and near the positive reverse potential.
As pseudocapacitance is a property of a material and not of a capacitor device, 4,6 the characterization measurements are conducted against a reference electrode. The performance of the material can be different in a two electrode test cell or in an actual supercapacitor depending on the material of the second electrode. It would be lowered if only a part of the potential range (referring to the single electrode against a reference electrode) is used. For example, this is the case in a symmetric capacitor applying the same active material for both electrodes. However, in so-called asymmetric or hybrid capacitors, a complementary potential range can be used by appropriate selection of the second electrode material. 6 Therefore, characterisation in three electrode configuration allows not only for more detailed investigation of the electrochemical properties regarding underlying mechanisms and kinetics, but also for gaining information on how to design a capacitor device with higher performance through well-matched electrode materials. Moreover, hybrid supercapacitors can be made of an electrochemical capacitive electrode (double-layer-or pseudocapacitive) and a high-rate capable faradaic electrode. The electrical signature of these devices are then similar to those of capacitors because of the capacitive nature of one electrode, even if the other one does not have capacitive properties. 6 As electrochemical redox reactions are involved in the charge storage mechanism of the metal oxide/carbon hybrid films in this study, the physical meaning of integral capacitance values (in the form of whole amount of charge divided by the whole potential range) is questionable. This is especially the case for Mn3O4 materials where capacitive behaviour is not observed over the complete range.
Nevertheless, to enable better comparability to other work, we calculated integral capacitances by integrating current-density time graphs with Origin 2015G software to determine anodic and cathodic charges and dividing them by the respective potential range according to equation (1) . The calculated charges were also analysed with regard to the balance of anodic and cathodic processes. They can be considered as capacities, which is a more appropriate physical quantity to describe faradaic charge storage that does not cause a capacitive-like electrochemical signature. The cyclic voltammogram (CV)
of an ideal electrochemical capacitor electrode has a rectangular shape with an immediate current response when changing the scanning direction as well as balanced anodic and cathodic charges. 7, 8 As ESI-Scheme 1 demonstrates, for non-ideal systems, there may be a short time interval for the switching from anodic to cathodic current and vice versa. Thus, the integration limits were set from the time when the current had the appropriate sign until the time when the reverse potential was reached. The charge excluded by this procedure does not contribute to the energy storage performance of a device, hence, its exclusion is appropriate. Table 2 Carbon content of thermolysed metal-organic films at different positions on the derived structures and of the metal foil substrates as determined by EDXS measurements.
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Carbon content of thermolysed Co-BTC film (wt.%) As the Co-BTC-powder-derived material is a cobalt/carbon composite material where cobalt and carbon are not homogenously distributed but appear as carbon matrix with embedded cobalt particles, the results differ for different measurement areas on powder particles. They are displayed in ESI- Table 3 to support the results of gravimetric analysis regarding the cobalt and the carbon content. It was demonstrated that the carbon content of the thermolysed powder was determined to be more than three times higher than for the thermolysed Co-BTC film if the same characterisation method is applied. Electrochemical impedance spectroscopy of MOF-derived electrodes ESI- Fig. 6 Nyquist plots obtained in a frequency range from 10 kHz to 1 Hz of (a) a Co-BTC film-derived electrode and of (b) a Co-BTC powder-derived electrode in 0.5 M KOH at (a1, b1) open circuit potential and (a2, b2) further potentials related to significant features of the previously measured CVs. Fig. 7 Nyquist plots obtained in a frequency range from 10 kHz to 1 Hz of a Mn/Mn-BTC filmderived electrode in 0.5 M K2SO4 at open circuit potential and potentials related to significant features of the previously measured CVs.
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